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REIVINDICACIONES MODIFICADAS

1. Un compuesto de la formula |

en la cual

R1, R2 y R3 independientemente uno del otro son H o radicales acilo que tienen 2-10
atomos de carbono;'y

R4 es H 0 -C(0)(CH,) nCOOH, endondenes 1 a7,

con la excepcion de que R1, R2, R3 y R4 no son todos H;

y sus sales de fisiolégicamente toleradas

2. Un compuesto de la formula | de acuerdo con la reivindicacion 1, en la cual
R1, R2, R3 independientemente uno del otro son H o acetilo; y R4 es H o malonilo (n =

X
y sus sales fisiologicamente toleradas.
3. Un compuesto de la formula | de acuerdo con la reivindicacion 1 o 2, en el cual

R1 es acetilo R2, R3 y R4 son H;
y sus sales fisiologicamente toleradas.

4. Un compuesto de la férmula | de acuerdo con la reivindicacion 1 o 2, en el cual

R1 y R3 son acetilo;

R2esH;y

R4 es malonilo;

y sus sales fisiolégicamente toleradas.

5. Un compuesto de la férmula | de acuerdo con la reivindicacion 1 o 2, en el cual

R1yR2 son H;
R3 es acetilo; y
R4 es malonilo;
y sus sales fisiologicamente toleradas.
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“8.Un compuesto de la formula | de acuerdo con la reivindicacion 1 o 2, en la cual

R1yR3sonH;
R2 es acetilo; y
R4 es malonilo;
y sus sales fisiolégicamente toleradas.

/{ Un compuesto de la formula | de acuerdo con la reivindicacién 1 0 2, enla cual

R1,R2y R4 sonH;y
R3 es acetilo;
y sus sales fisiolggicamente toleradas.

[ ,8) Procedimiento para la preparacion de un compuesto de la férmula | o de una sal de

" &l fisiologicamente tolerada de acuerdo con una o varias de las reivindicaciones 1-7,
caracterizado - por_ que el. microorganismo Gloeoporus dichrous (Fr..Fr.) Bres.
8T001714, DSM 13784, o de una de sus variantes o mutantes se fermentan bajo
condiciones apropiadas, uno—o-varios derivados. de. caloporosido se aislan y
eventualmente ellos son convertidos en sales fisiologicamente toleradas.

;"/'*-9'_}‘ Procedimiento de acuerdo con la reivindicacion 9, caracterizado porque [a
fermentacion se lleva a cabo bajo condiciones aerobicas a una temperatura entre 18 y
35°CyaunpHentre 5y 8. S 8c70

-*jfiﬂ 0. Medicamento con un contenido de por lo menos un compuesto de la férmula‘| o
una sal de él fisiolégicamente tolerada de acuerdo con una o varias de las
reivindicaciones 1-7.

AN K £

('11} Procedimien}a‘ para la preparacion de medicamentos de acuerdo con la
—reivindicacién 11, caracterizado porque al menos un compuesto de la férmula | o una
sal de él fisiolégicamente tolerada de acuerdo con una o varias de las reivindicaciones
1-7 se convierte en una forma de dosis apropiada con excipientes y/o vehiculos

"

apropiados. - -

r\ 12‘ El microorganismo Gloeoporus dichrous (Fr..Fr.) Bres. ST001714, DSM 13784.
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Phosphoinositide signaling resides in the nuelens,
and among the engymey of the eycle, phospholipase C
{PLC) appears as the Key element both in Snecharomy-
ves cerevisioe and in mammalion cells, The yeast PLO
pathway produces multiple inositol polyphosphates
that modulate distinet nuclesr processes. The mamma-
liaw PLOCR,, which localizes in the nucleus, is activated
in ingulin-ike growth factor lopediated mitogenesis
and undergoes down-regulation duriog murine erythro-
leakemia diffepentiation. PLCS, exists as two polypeyp-
tides of 150 and 140 kDa generated from a single gene by
alternative BENA splicing, both of them containing in the

.. COOH-terminal tail s cinster of Iysine residucs respon-

sible for noclesr localization, These clucs prompied ng
to try to establish, the critizal nuclear target(s) of PLCS,
subtypes in the conimol of ecll eycle progression. The
regults reveal that the two subtypes of PLCS, that loeal-
izs in the nueleus induce eell cycle progression in

. Friend evyithrolenkewmia cells. In fact when they ave

overexprassed in the muclens, cyclin D2, along with its
Lkinzze (edk4) bat not oyelin E iz overespressed sven
though cells are sevum-stavved. As & congeguence of this
enforced expression, retinoblastoms protein is phose
phorylated and E2F-1 transeription factor is activated
a5 well. Un the whole the Fesults reveal a divect effect of
nuclear PLOR, sigualing in G, prograssion by means of o
specific tavget, Lo, cyclin D¥cdkd.

It is demonetrated that an astenomens intraviclesr inosits
ida cycle oxists and that nudlesr PLCE,* is a key enzyme for call
proliferstion and differantistion (1) The enzymes of nolyphos-
phoinositide tumever oocar o the andens of mavenalian cells
aod yeast as well (Ref references therein),and thers ig evidenqe
for phosphatidylinositol bisphosphate (PiF,) synthesis and
degradation in the nusleay matrix (3), The evidence oblainad
with eonfocal and elestrop microscope anglysis indieatas that
gneymes required for the synthesis and hydrolysis of phesphoi-

#

4 This work was supported by the Ialien Asmocistion fax Cémuer
Researeh, Ttalien Muarst Cofin0, Belected Topies Regeurch Fund of
Bolozna Univessity, and Itslian CNR BF Bictecwology grantz. The
cogts of publication of this articls wers defrayed in part by the payment
of page charges. This aygicle must therefore be herahy wmarked “edver-
ﬁhsut’z"mn'ﬂ’ in secordsnes with 18 UB.0. Section 1784 solaly to fndieate
thig fact,

++ To whont coxrespondance showld be addreszed. Eomuils levcoo®
binefavrn, woibo.it,

* The shirevintions used axes FLO, phospholipase & 1Ps, inesivel

lyphosphates; IGF-1, ingulin-lke growth factor 1; FIP,, phosphatidy-

inositol bizphosphate; odk, eyclin-densndent Linase Bb, retinoblas-
tema; pRb, retigoblestoma proteky; vplb, phosphoryleted retinoblas.
toma protoin; DIT, dithiothreitol; wi, wild type.
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nositides are localized at ribonuecleoprotein strustures of the
inner nudlear matriz involved in transeript processing within
the interchrornatin domains (4). Although phosphatidylinesitol
cyde i activated only in nucled from Hel.a cells in S phasa (5),
siriking changes occur mainly in PLOS, activity 4 fow minutes
after growih faster stimulation (1). FLOE, is compoced of two
subtypes, 150-kDa PLCA, A and 140-kDa FLCA,b, that are de-
rived from, g single gene by aliernative RNA, gplicing (6), The
two forms of the PLOA; are detectable both in eytesolic snd
rmelear fractions altheugh PLOB,b exists alrnost eptirely in the
nuelgps (7), and the fa form localizes i equal awaeunt in
zuclel and plosma mermbrane (8). Previous investigations from
ovr group have demonstrated that the pyrlevs-confined PLOS,
15 direetly fmvolved in mainteining the undifferentiated state of
Friend egyihrolevlkemia cells even in the presence of inducers

" of erythreid differentiation, pogsibly due to 2 eontinueys stim.

ulation of the eall eycle (9), With the abwve in mind, we sought
to szplors whether FI0#, is actually involved in the regulation

- of cell cycls machinery,

In meremalien celle, proliferation is under the control of
factors that regulate the transition betwesn different coll ¢ycle
stages ab two main checkpoimty. The better deseribed check-
point is st the Gy-8 phasa transition for initiation and comple-
tion of DA replication in § phase. The other chieckpoint ia at
the Gp-M phage transition and controls mitosis apd cell division
{10, Tha cell ayela is primarily vegulated by & fareily of strug.
turally related serinafthresvine protein kinases, which consist
of a regulaviry subuodt, a cyclin, and 8 eatalytie subunit, a
cyclindependent kinase (o), In marwalisn cells, cdkd or
¢dk8, in combination with the D type cyelins (1, D2, and D3),
angd edk? in, association with gyclin B play key roles in regulat-
ing Gy progression (Ref. 11 and references therein).

, overgsprassion of B or D type eycling is able to
aecelerate the transition through the G, phaze of the call cycle
(12). Several lines of svidence suggest that the primarily fune-
tion of D-type ayclivg is to stimulate progression through G,,
rather thaw o promote the (/S transition. In 4ddition it ap-
pears that in hemstopoietic cell Yings, gveregpression of gyelin
D2 or DB prevents granulocyte differentiation, whereas over-
expréssion of cpalin D1, which is nermally oot espressed in
those eells, doss not (13). Both eyclin D in eomplex with cdlkd or
odk6 and cyelin E-«dk? phosphorylate the produet of the reti-
pohlastorne gene, the retinohlastoma profein (pRD), 2 wall
known tueor suppressor, This fumor suppressor activity relies
on pEb role in gating B phase entry threugh its ability to

repress genes activated by the E2F family of transexiption.

factors. In fact phospharylated pRb (ppRb) raleases members of
the B2F family that play an integral rels in, cell eycle yrogres-
¢ion, by inducing the expression of gene required for & phase

This paper & avatlablc an line at bttp//ewy jbe.org
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eatry, ineluding those invelved in DNA. synthesis such as 8
phasge regulatory factors oyelin B, ayclin A, and cdk? (14, 18),
All five E2F family memibers bind the same DNA sequencs, but
additional Jevels of regulation bave been obiserved as follows:

EZP-1, EZR2, snd D23 assodlate with pRb (pli0); B2PuRh

complexes are found primavily in Gy E2F-4 and BIF3 prefer-
entially bind to pl07 und pli0. Bnforced expression by wmicre-
injection of B2 induees starved ealls 4o progress through Gy
and enter & phsse (18), In order to wnderstand the mechanism
that couples nuclear PLOE, aud cell eyale machinery, we cor-
ried out & detadled analysls of the expression of the proteins
invalved in the regulation of the vell eycle. For this purpese we
have overexprazsed FLOB, 8 and -b in the nndesr compartenent

and the wutant M2b, which lacks the puclear losalizstion

soquence (8, 9), in the qytoplaswis compartment in erder to find
sut how nuclesr locslizadon of FLOZ, acts on eell gycle pro-
greazion and on key signaling events that vegulate the passage
through Gy phass.

EXPERIMENTAL PROCEDURES

Congtruction of Exprission Yeoters and Tronsfection—The ful-
lewgth cDNA for rat PLOE e (17), the fulllength cTNA far vat FLCAb
(@), and the yanbant for nuclesy loealization sequettss, where by siter
dizected mutaganesis Jviine residues 1056, 1063, and 1070 in vepion &
of the COOH termizms wers snbatitnred with izolsucine (8), were cloned
into pR/CMV (Invitengen) exprossion vertor plasmid a5 descibed slags
where (18). Friend salls were transfecred using the following protozol.
Briefly, a mizrare of 2.5 ag of plasmid DNA and 10 1 of Transfectam
(Prossegay was added 1o 1 % 10° cells in 1 well of 4 Gewall plate far 34 h,
The transformants were sglacted by lwiting dilution in mediom con-
tmining the necwyein snalogue (M18 af a concentration of $00 og/mi.
Olores were harvested and cxpanded separstely in the presenss of

G418,

Gl Culivre—Murine erythralenkexda eolls (Frisnd 2alls, doae 707)
were growa o REMI 1640 sopplemented with 10% feted ealf soram. For
sxperimental procedares ¢olls ware saram-deprived fur 48 b and then
stimmlated with Sash serum fbr the ndisated hours (Hgure logends),

Teulation of Nuclei—A hypetonic shoek eorubined with nan-donic dev
tergent, essantislly désoribed by Martell] «f al, (199, has heew vsed, In
addition vy 0.8 my phenylmathylsnifony! Quorids, 10 s Samercapto-
ethanol, ) mng BGTA, 10 pgfml leupeptin, 0.3 w0 aprotinin, 15 psymd
snlpain I mbdhitoy, and 7.6 pofm! calpais I inhibitor were aize added to
the buffers, Nulear purity was zisessed by datection, of f-tubolin a=
dezeribod in Bef. 20, awd oxly nuclel showing iv Western blot 8 complete
ubsenes of A-tubulin weye usad in the reported experiments,

_ Preparalion of Cytoplesmiz Frowtion—The cytoplasmie fraction was
obtained by homogeniaing solls with 20 strokes i « Dounce homoge-
nizer in 10 my TrisCl, ¥ 7.8, 2 mym MgCl, plus protease inhibitors as
above and thes pelleting the ndel at 400 X g, Thip procedwre allowa
the resovery of pare cytoplaamis fraction and avoids the xisk of contam-
instiog by nuclear deliris that iy procent in the erude supernatent feom
faclear purifieation.

PLC Aspegya=The srzay way carried out exactly a5 described previ-
wnsly 120). Nuclesr PLO autivity in vitbe bas besn chacked by vsing
Fphosphandylinasite]l bisphosphote sud then analysiag the nenc-
males of mosital 1,4,5-4isphosphate released per my of nrotein/30 min
of incghation. .

i Pl Cytomerry—Friend celly tranafected with empty vector, clones

overazpressing PLCH e and -b, snd matants for nuclear lowlization

seguiensce wore snalyzed by fow cytometry. Buiefly colls were grown
with 10% fetel ealf serum for 48 h and thes stexved for 24 1. Cells were
washed i eold phosphate-bufered suline omd Szed in cold 70% ethanol
for 30 mip. The peliet was reouspended in & solutien eininining 50
pafrel propidivm iodide, 1 wy/m] sodinm citrate, 1 pl/ml Triton X-100
20d & no/md BlNaze A god ynelyzed by a FACStar Plus flow cytometer
(Bestun Diclbusen),

Eloerrapharatie Mobility Shifp Assgy~Indeay oxtracks were pre-
paved by recuepending the celle in 400 z1 of swelling buffer (10
Hapes, pE 7.9, 1.5 myt MgC),, 10 xa KCD), fllowed by ingubation on iea
for 10 min. Next the lysates were vortexsd for 10 s bofore cantrifigation
for 1 min &t 24,000 rpm at 4 °C, The pelletad nneless were resuzpendead
i B0 pl of Yysis buffer (20 s Hupes, pEL 7.8, 28% glyesral, 420 mn
WaCl, %8 my MzCl, 0.2 saM EDTA) and 16t on iee for 20 min with

_ oeeasivnn] mining, Subsiquently, the lysates were centrifuged at 14,000

sgrn for 10 min at 4 *C, and the muperastent was stored a4 —70 °C, All
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buifers were supplamented with 0.6 o DTT aad 0.2 w phenyimeth-

ylsﬂt:wyl flnoride, 4 syathetic oligomucleotide containing the wpsan-
$vs binding aite for E2F-1, 5-ATTTAAGTIIOGCGCCCITTCOTCAA-S
(Santa Cruz Bisterhnology), was used g5 a probe for the assay, The
grobe was labeled with [v-TPIdATP wsing T, poipanclestide Rinase
{Promega). 10 ug of nusleay extract was nsed in each hinding rescrion,
Whate ap; inte, e extract was prefmenbuted for 10 D@, &t room
tempernturs with § oM unlabeled B2, oligonucleotide and 5 pi un-
gpecific compatitor, Yor sntibady perturbation supershift experiments,
0.25 pg of pnfi-plth aniibedy (Santa CGrez Bistechnology) was added to
the incubgtion 10 gain prior to additien of oligonuclestide probe and
inenbated & room tamperature, Subsequently, binding to 1 1l of radion
aetive B2E-1 olign was ¢orried mut in & vepetion mixturs contaiaing 1 g
of poly(di-d0), 20 my Hepes, pH 7.6, 70 muy KO, § mag MeCly, 0.05%
Nonidet P-4, 12% glysersl, 1 mg/ml bovine seram albumin, 0.5 sy
DTT for 30 miv a¢ room temperatore, DNA-protain comaplixes wara
sapartﬁd on 13;% nandenstoring polyscrylamide gol and visualized by
anteradiography.

Tmmunocheriral Anclysis—Immunoblet anslysia of 300 pg of nu-
¢lear and eytioplasmic frartions of wh were immunopresipitated with 2.5
2 of angi-PLOP,; & + b isoform, (Transduction Laboratories) for 2 1 a¢
4°C with conztant agitation, followad by 1 b of ingubation with 50 41 of
puotoin A-Sopharege (10% wiv). Pellets were washed three tines in
phosphate-bufered saline containiuy 1% Nonidet P40, twice in 0.1 M
Tris, 0.5 M LiC, and twige in Tris, NoCl, EDTA (TNE). Pallets were
resolved by EDS-pelycrylamide gel elostrophoresis and bletted to ni-
trocellnlose membiane for subseguent immunoedetsetian with the ssme
avtibody, followed by detesvion using EOL (Amersham Pharmacie Bige
tech). For Wegtem blot analysie, protetns from nuclear extrast (20 ug)
were sepurated on an 8DS-0,1% polyserylamide gel and tronsferzed
ente nifrocellninge paper, The following satibodies ware nsed: polye
clonal sneibodies to cyclin D3, eyelin B, odk2, and edlxd feors Samba Cruz
Biorachmology; polyelonal satibodies to pRb and $» ppRb for specific
phasphorylam sites Bop-T95, Ser-780, sod Ser-807/811, from New

Eﬁd Binlabs,

une Complae Binase Assay~—=Celln weps suspepded in lysis buffar
eontxining 50 mM Hapes, pH 7.5, 200 mnt NaCl, 1 M EDTA, 0.5 wa
EGYA, 1 myk DTT, 0.1% Tween 20, 10% glvecrol, 1 mM phesybncthyl-
suitonyl flworide, 10 gz of levpeptin per ml, 5 o of aprovinin per ml, 10
a3 Bglyeetophosphate, 1 raM sodium orthovanadate, and 50 mM NoF,
followed by & 105 sonication and dlearing by esntrifugation &t 14,000
vpm fox 15 min. Supernatiots were azsayed for protoin concentration by
the Bradfoed assay (Bio-Rad); protein semples of 4 mg aach wepe then
immunaprecipitsted for at leagt =4 h at 4 *C with nrotein A-agarase
beads precoated with saturating smounts of the wpproprigte antibedy (5
#). Immunopredpitated proteing on beuds were washed three thnes
with 1, x) of lysis buffer and twice with Kinage buffer (30 oy Hepes, pH
7.5, 1 mxt DTT, 10 mix MgCls, plus protease inhibitors, 5= deacribed
abova), The beads were resuspended in, 50 pl of kinase buffer eontaining
2 pg of glutatbions S-transferase (GET)-Rb(769-921) fasion protain
(Sapta Cruz Bistechrlogy, Inc), 2.5 mM EGTA, 10 mM & Fophag.
phote, 1 mds Na,VO,, 20 xd AP, end 10 pCi of [4="*PJATP (6000CY
mmel, ICN). After incubation for 80 min &t 30 °C, the ssmples were
boiled iv 24 Laemmli buffer and separsted by SDE-pelvacrylamido el
cléctrophoresis. Phosphorylated protaing wers visualized by emposare
to phosphorstorage sereens. The antihodies used were 23 follows: for
cyelin DF and odkd, nolyclonal rebbit antibodies wers obtained from
Santa Oruz Bisseshoolopy.

RESULYS
The zubcellulor disteibution of the two subtypes of the

YPLOB,, 3 and b, wes evaluated by Western blot analysis in wild

type exyihrolewkemic Friend ealls (Fig. 1B). Although the
PLCRb is slmost entizely localized in the muclens, the PLCS;a
is neady equally distributed smong the two compartments,
The Western blot analysiz of the clones overezpressing the
PLCB,a, PLOAD, sand the mutant for the nuclear localization
sequence M2k, respectively, show that whereas the M%b mu-
tant has Togt the capacity for nuclear localization, the clones
everespressing the two sublypes f;a and B;b have the FLC in
the nucleus, the b form being entirely puclear and the & form
distributed in both fudleus and gytoplasin, even though in the
latter eormppartment it iy less expressed (Fig. 14). The express
siop of PLOGR, forms in wild type eglls. is very low sines the
immunoprecipitated PLC from 500 pg of beth nuclear and
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cyivplasmic protein gave rise to 2 signal even Jower than the
ong obtaired with 10 pg of protein from nuels or gytoplasm of
tramgfected calls. The FLO activity of the clones overaspressing
PLCA 2 sod M2b mutent as well i the sawe reported in Ref 9
{ie PLOS.5 380 & 1§, M2b 93 2 0.7 nmol of TPyfme of
TEolein/30 min of incubation). These velues compered with
muclear PLOC sefivity in wild type cella (9.8 = 0.6 no) of IPy/mg
protein/30 min of incubation) show a nearly 3-fold increase of
the autlear activity in the case of FLOS,a and PLOB D (32,7 +
2.0 ool of IPy/mg of protein/30 min of incubation) with ae
chonges In the ease of PLC M2b, which convercely is 3-fold
higher in the sytoplasm,

These festures characterize all the clones we have selected
for each fype of transfentant and show a complete agresment
bétwean the ensymiutic activity and the Ievel of exprassion of
the PLOE, forms. To determine whather PLOS, is involved in
el cyale progression, wo axemined cyclin DS, ayclin B, edk2,
and edled proteln ezpression in serumesterved cells and after
stivaulation with serm. In erythroleukewic Friend eells cul-
tured without inducer, the protets levels of cvelin D2 snd B
fuctuate during the cell opels, whereas the level of cyclin D2

A OV 1 oV ik kizn
& N ¢ N ¢ N
1B = i -
P qPLGH
B WE: o-PLG 1
N G

150 Kill vt S e -
DK~ i ixmemrin |

e L. Amalyeds of PLOA, phenotype v stable transfoctants
ad Friend cells w, A, immumoblot analysis of 10 ug of madear and
eytoplasode lysats of the stable transfectants as fllows: Ovle, calls
transfected with PLOS,& Golb, tells transfacted with PLCE, by M25,
calis trancfected With vhe mutent lecking the gulenr locelizarion, st-
quenea. B, iamunoblot analysis of 300 ug of oucdeay (V) and cytoplas-
mis (O} feactions of wt immunoprecipitated (F) with 2.5 pp of anti-
PLOE, (n and b) (Siguel Transduction). The Western hlnt:%WIB) and
PLE activities of steble tansfectants raported kere are ropresentative
of § other clowes, which behave exactly as the ones in ths figure.

A

Fic, 2. Effact of ¢¥evexpresaion of

PLOS, subtypes {a and b) ind the mu-
tont M2k o both iha expressitn and
tha aotivity of cell eyele proteins. A,
changes in the lavel of expression of cyelin
D3 and odled i, the presence or ahasaee of
serum, B, changes #4 the level of expreg.
gion of ¢yelin E and cdk® i the presenca
or abseace of serum. €, ¢hanges ju the ¢
sctivity of evolin Daedka complex in the B
presance or absenee of serun. Cells rpnss
feted with PLOSs (Qule), cells trans-
- festod with PLOAL (Quib), cally trang-
focted with the mutant lacking the
nudlear lnealivetion sequerecs (M25), and
wild type cells (W) were serum-deprived
for 43 & and then stimnlated with fresh
serurh (10%) for the indicated siwe, The
Waostern blote and $ho activity assay of
stable tramsfestants vepested here swe C
reprasentative of 5 other cloves, whivh
hehaved in an identieal fashion.
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changres little. Cyalin D1 protein is not detectad in these cells,
Cyclin D8 ingresses as cells progress through G, phase and
ragches a maximum Jevel in S phase. Cydlin E peals at the
{rangition from (3, t0 S phage (21). Fig. 2 shows that in noelear
extracts of Friend cells, eydin D3 with its related cdd and
cyelin B were expressed at bagely detectable Jevels in sevum-
starved wild type cells and aevpmulated after stimulation with.
sayumh, whereas the Jovel of cdk? protein, whese activity is low
i Gy phase and ingreases during 8 phase (21), is constant sfter
serum stivoulation, On the eantrary, the clones everenpressing
in the gucleus hoth PLCE.a and FLCA b show high levels of
cychin D3 and edled in serum-starved cells, whereas M2b mue
tant clone snd wild type cells ag well do not. Since the expres-
sion of cyclin B does nob increase in serum-gtagved transfse-
tants overaxpressing PLCRa or PLOB.b, we thought that
oversxpresgion of enzymstically ackive forms of PLCA, in the
nucleus conld exert u specifie effect, via cyclin D3-¢dk4 complex
foreation, in sustaining cell cycle progression even in the ab-
sence of serum. Therefore, we have evaluated the astivity of the
eyclin D¥odkd coraplex in vitre in order to esteblish whether
tha complex is enzymatically active. Cyclin D3 and cdie4 were
immumeprecipitated from total cell iysates, and imuune coms
plex was then used for in. vitro kinace assay by vsing a backe-
rvially produced glutathione S-transfarase-Rb fusion protein as
a substrate. Fig, 20 shows that the activity of eyelin D3-cdkd
conplax, which is almost absent in serum-starved wild type
cells and MZb dome, increases affer seram stimulation,. On the
vontrary, in the dlones overexpressing PLOSa and ~b in the
nuecleus the aetivity of the complex iy present even after serum
starvation, and its level is similar to that of hoth wild type cells
snd MZb clone after serum stivvulation. This in vitro feature
prompted us to anadyza the in vive phesphorylation status of
pRb. We have evaluated pRb phosphorylation by using specifie
antibedies that detect specifie phosphorylated sites as follows:
Bex-780, Ser-795, and Ser-507/611 (New England Bioclabs).
When fresh medinm with 10% serum was added for 12 h to
serumestarved Friend cells (wild type cells), a significand ine
vrense of pRb Ser phospborylation was ¢bserved op Ser-795,
Ser-780, and Ser-807/811 as physiclogically occurs (Fig. 4).
SBurprisingly transfactants overespressing both forms of PLCA,
in the nuslens ghow high levels of pRb phosphorylation, only on
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Fie 8. Effect of overexpreamion of PLCE, subiypes and the
miutant MZk on pEY phosphorylation. Serviestarved ealls, g5 des
goribed in the legend to Fig, 2, wore dilutad af 2 X 10° with fresh
medium contaiaing 10% fetel ealf semus fr 13 h aftar which g pRb

" phesphorylation was fyund to pealk. Abhreviatioss for wild type cells
and clongs are as in the previpws figures. The membreve was probed
with anti-pRY (New Englind Biolabs) and with anti-ppRb fir spesific
phoiphorylacion sites, £.¢, Ser-796, Ser-780, and Ser-807/811 (New Eng.
land Pigkabs) in n 7% polyserylassids gel. The phosphorylated form of
B protein ia indireted by the designation ppRd, the form not phosphe

-related is indicated by wRE, The Western Dlota of stoble transfactants
reported here are rapresentative of 5 other cones, which keheved in an

* identinal faghion,

Ber-795, even during sermm starvetion, whereas this dees not
oetur af 81 in both the M%h zatant and the wild type cells
(Fig. 3), Indeed cells avereypressing PLCE, in the nucleus show
phozphorylated pBb (Ser-795) after serum, starvation for 43 b
The two antihodies against phesphorylation sites Sex-780 and
Ser-807/811 @d not reveal any phosphorylation in seram-
starved clones overespressing PLOE, in the nneleys, The phos-
phorylation in sturved clones, overexpressing PLOB, in the
nucleus, iz resiricted to Ser-795 possibly indicating a specifie
effect of the nwlaar localization of FLOS,. Tt iz concluded that
the overexpression of PLCH,4 and b in the musdony up-resus
1ates hoth the exprassion and the activity of the gydin Diedizd
complez and affects pBb phosphorylation. The shsence of these
two events in celle overespressing the same PLC in the eybo-
plaginie eompartment indicates a very speafie effect linked to
the subcellular localization of this signaling PT.O.

The Rb proteing bind {0 a number of eallular proteins like
EOF that ave invelved in the regulation of {ranscripion of
genes relevant for the cotitral of the cell cycle. B2F trangerip-
tiom Bueters repulate the wameition from the Gy to 8 phase, and
its setivity is regulated by members of pRb fawily (22) and
sppears to be a downshream step of the signaling cascade that
takes place in Gy phase. To assesy whether oversspression of
the two subtypes of PLOS; eould affect funciional ehagges in
ELF activity, we evalusted BEF DINA binding astivity in resting
cells and in calle after stimulation with serum, Fig, 4 shows the
effeot of the overespression of FLOR, 3 and -h on E2F-1 binding
(19). Az sxpected, in serum-gtaxved clones cverexpressing the
{wo auclear sibtypes of PLOS, the binding activity was higher
tham i wild type cells and M2h mutant cells, suggesting that
PLCR;» and b when losalized in the nudeus are indeed in-
volved in the regulativn of proteins respansible for the progres-
gion of cell cyale. To address whether, after sernm siarvation,
pBb i5 bound to E2F-1 in hoth wild fype eally and Mib clone
and not in seruv-gtorved cells expressing PLOA 0 and <h in the
puelens, we have added anti-pRb antibody in the binding as-
say. Fig, 4 shows 2 change in the mobilily of the BIF-1 complex
only in serumestarved wild type calls and M2b mutant clone,
Thess ebservetions indieats that the BAP-1 transeription factor

- iz slready released feon pBRb in serum-tiarved Friend cells
grarespressing PLCR 2 or <b in the nuclens. Given that E2F
transeription factors play an integral vole in eell gycdle progres-
siop by indueing the expression of geres requived for 8 phase
eniry, we checked the effect of tho sverespression of PLOS,a

5. JUN 2007 11209 SANOFI-AVENTIS PH. D. GMBH NR. 017 5 6
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A

Fic. 4. Bffect of PLLSa, PLOA,b, and PLLE,Mb overexpres-
sion on EZR-DNA hinding nctivity. Abbraviations for wild type cellz
and clomes s 45 in the previous Sgares, Serum-starved celly (45 h)
were stimulated by addition of fresh zerum for 12 b, B2F-DNA complan
forsaadion wae detsrmined by DNA gel mobility ghifs assay (A) Por
antibody pevtarbetion supersbifh epperinients, anti-pEb antibedy wis
#dded tothe inculbation i samples from serumi-starved wild type cells
2nd closwos eapressing FLOS; (B). ce, preineubstion with wilabeled
Eaf.1 aliponucléotide; cw, preincuhatise with nonspecific compeatitoy,
The stable iranefeetonts reported hara ara representative of 5 other
clones, which behaved in ot identical fashion.

and -b and M2h mutant on the behavior of the cell eyele in thage
transfetantz by means of flow cytometry. In the presence of
gerum the dones overexpressing PLCE,a snd b show a cell
cycle profile characterized by 2 higher S phase comparad with
wt and the M2b mutant (Fig. §). Morsover, when the clones
overexprassing FLORa and b in the mucleus are serume
etarved, they st maintain a higher S phase compared with wt
and M2b eolls, the flow eytometris analysis of which shows an
almost epaplete block i Gy phase, Therefore, celle averss-
pressing the two sublypes of PLCS, could at least in part
affestively replace the raquiverment for serum as & mitogenic
ggnal,
DISCUESION

Nuclear PLOR, signaling was sugpested to be one of tha
earliect events following bath exposure of human astaosarcoma
Saoz cells to intarlsukdn-l« (23) and murine 3T3 cells to IGF-1
{18). 4, decrease in nuclesy PIF, hydrolysis and down-regula-
tiom of nuclear PLOR, have been detected duxing differcntis-
tion of exythrolevkemia cells (24), Moreover, we have shown
that sudesr PLOR, is involved in maintaining the undifferens
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cinnas, which Behgved in on identical
¢ fashie

ﬂuﬂﬁ@g&%hﬁﬂﬂmthepmm and ab-
senee of sarum, dones QVersprossing nus
clemr FLOB, show a higher § phege as
vompared with wild tvpe and M2h-irens
fected clones. The stable Bsaasfestants re-
portad Jwre tae seprosentative of § other

Wit-FCS

Ml

Rumber af calls

1099
DNA contant

- tiated state of Frignd exythwleuLem:a cells, possthly by oppes-

ing the inhibition of the cell cydle progression nacessary for
eryilueid differentiation (9). Thus this iseform it & grod candi

date ag akey element for the signativg sascede involved in cell -

growth and proliferation. The vontantion that subcellulay Ia-
eelizstion of the inosttel lipid cycle is central to the funotion of
the cycle itself in controlling the signaling events loas bean
strengthened by the dispovery that in Suceharemyces cerevisice

.& npglesy PLC, called FLCI, homologous in fumction to the

memmalian PLCR,, aud two inesitol polyphosphate kinaces
constliute a sigaaling pathway that affects travseciptionsl con-
trol (25), Our study was infended to find sut how nuclear

-PLOR, is involved in the ragulation. of cellular proliferation, To

adgress this issue we have iried to identify the fargets of
auclesyr FLOE, in the nudssr compartment. Therefore we Srst
examined tha wxpression of cvelins and edks associated with

-8 phass transition. Our evidence suggests that the overet-
pression of PLGﬁl in the nucleus ie directly responsible for the -
mrenaxpresm and activsbiorref eyelin DS-odk4 éomplox, whih: -
ig-hnown to shmnlets progression through G, rather thew to -

promote the G,-$ trensition: (12). This is indeed & specific
target, piven, that the other oydlin, eydlin E, whidh is responsi-
Lle for G,-8 {ransition (26) is not effected at all by nuclear
FLOH,. The two splicteg products of this isoform behave in the
same fashion, even though the 1b is more speefic for nuclear
loesBization snd la localizes alse in the cyboplasmic compart-
wént. This suggests that oues FLCA is in the nucleus its role
is {ifferent from its covederpart locatad ab the plasma mern-
brane, This is supperted by the absence of sn effect following
vverespression of the M2b mutant in which PLC locslizes ez
dlusively to the eytosolic compartment (8, 9). In this case the

- gffects on both cycln D3 and cdld as well are totslly absent.

Qnly the clones overexpressing hoth PLCsB,a and +b, but not
the M2b wmutsnt, show & higher 8 phase spmpared with wild
typs smd M2b-transfected elones hoth in cyeling and ssrum-
starved cells, This tmplies that, since cyelin B is not affested,
both 4he overespression and the aetivation of the cydin

Dheded complen are aotually vasponsible for maintaining the

el eycle progresvion. Downstraam svents such as the phos-
pharylation of pEb and the subsequant velease of E2F-1 tran-

- geription factor are sl only observed in PLOSa snd -b clones

sfter serwm starvation. :

It ghonald be noted that the overempression of PLOA, i the
suelyug gives rise to enzymatically fimctional PLC whoze ae-
tivity is J-d0ld higher then the tne of wh eells, This enhanced
signaling capacity generates steond mensengers such as disvyl-
glyceral, whose role in nuclear protein kinase C activation hes
been widely explored (19, 27, 28) and inositol frisphosphate,

Hunher o cells
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whose nudear kinsses, by producing the other inositol polypho-
sphates, sre involved in WRNA esport and transeription
veast (25). Thus, dsts repartzd here appear to shed nevw light
on the lpid-mediated sisnaling machinery residing in the nu-
clens, implissting nuclear PLOS;, as a key element for the
specific regulation of the eyein D8edk4 complex and its dovwn-
stresmy {urgets such as pRb and E2F in fecilitating cell cycle
DPrograssion.
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Total Synthesis of Caloporoside
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Received January 5. 1998

The first total synthesis of the fungal metabolite caloporoside 1, a strong and selective inhibitor of
phospholipase C, is described. Both sugar units of its complex disaccharidic segment were obtained
from 3,4,6-tri-O-benzyl-D-glucopyranose 14 as a common building block, with p-gluco — D-manno
inversions as the key strategic elements. This particular substitution reaction occurred readily on
the acyclic segment (27 — 28), whereas ultrasonication was required to override adverse
stereoelectronic effects upon formation of -D-mannopyranoside unit 34, The (16.R)-hydroxyhepta-
decylsalicylic acid part of 1 was efficiently prepared by a palladium-catalyzed Suzuki cross coupling
reaction of aryltriflate 7 with the 9-alkyl-9-BBN derivative formed from alkene 6 and 9-H-9-BBN.

Introduction

The efficient formation of A-D-mannopyranosidic link-
ages constitutes one of the ultimate challenges in oligo-
saccharide synthesis.! Conventional glycosidation strate-
gies exploiting the anomeric effect of a pyranoside
template and/or the anchimeric assistance of proper

ubstituents on 0-2 strongly disfavors this particular
type of 1,2-cls arrangement. Despite some progress in
direct f-D-mannoside syntheses? as well as in enzymatic
mannosylation reactions,® the most efficient entries into
this particular type of glycoside still rely on indirect
methods (Scheme 1). Notable among them are (i) ste-
reoselective reductions of f-D-arabino-hexopyranos-2-
ulosides formed either directly via ulosyl bromide donors?
or indirectly by oxidation of 2-O-unprotected g-gluco-
sides,’ (i) well-designed molecular arrays using tempo-
rary linkers “Y" which transfer the aglycon in an entrop-
ically favored intramolecular process to the f-side of the
glycosyl donor (“intramolecular aglycon delivery”),® and
(i) B-p-gluco — B-D-manno inversions via Sy2 pro-
cesses.”8

' e-mail; fuerstner@mpi-muelhelm.mpg.de.
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S.: Brunckova, J. .J. Org. Cham. 19988, 61, 605. (d) Crich, D.; Hwang.
J.-T.; Yuan, H. J. Org. Chem. 1996, 61, 6189.

S0022-3263(98)00009-7 CCC: $15.00  © 1998 American Chemical Society
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Total Synthesis of Caloporoside

of the ring oxygen atom along the trajectory of the
entering nucleophile, which generally impede nucleo-
philic substitutions at C-2.

- With this background in mind, the synthesis of calo-

poroside 1,%.a secondary metabolite isolated fromi Calo--
. 7 porous dichrous, represents a formidable task. The major
‘--problem is obviously pesed by its f-D-mannopyranosyl-

D-mannonic acid part, although further complications
arise from the acylation pattern of this saccharidic
segment: Only the axially oriented (and hence rather
unreactive) 0-2° of the mannoside as well as the O-2
position of the acyclic mannonate unit are acetylated.
Therefore the attentive choice of orthogonal protecting
groups throughout the synthesis is of eminent importance
for the regioselective introduction of the OAc residues as
well as for aveiding any migration or cleavage of these
esters during the final deprotection steps.

3

Cé_l_oboros-i;lé itself, as well as its deacylated analogue
_ 2 and the monosaccharidic congener 3, which were both’
“isolated from a culture broth of the fungus HA 137-89,%

are very attractive targets for total synthesis due to their
pronounced physiological effects, Specifically, 1 has been
shown to be a strong and selective inhibitor of phospho-
lipase C, whereas 2 and 3 are inhibitors for the GABAs/
benzodiazepine chloride channel receptor complex and
thus constitute neurotransmitter modulators of potential
pharmacological relevance.

(9) Weber, W.; Schu, P.; Anke, T.; Velten, R.; Steglich, W, .J. Antibiot,
1994, 47, 1188,

(10) Shan. R.; Anke, H.; Nielsen, M.; Sterner, O.; Witt, M. R, Nat,
Prod. Lett. 1994, 4, 171.
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Tatsuta et al. have recently reported syntheses of 2
and 3.!' In parallel work, we have outlined a modular
entry into their common 6-alkylsalicylic acid “aglycon”
as well as an efficient synthesis of compound 3 as the
elementary member of this series of fungal metabolites
based on the “ulosyl bromide strategy” (Scheme 1, methed
i) for the construction of the f-pD-mannesidic linkage.!?
We now disclose the first total synthesis of caloporoside
1 itself with the proper acylation pattern, which relies
on a highly efficient §-pD-gluco — #-D-manno inversion
promoted by ultrasound as the key step.

Results and Discussion

Retrosynthetic Analysis and Formation of the
Building Blocks. Our retrosynthetic analysis is sum-
marized in Scheme 2. The formation of the salicylic acid
part essentially follows the route outlined previously:
thus, (K)-propenocxide 4 delivers the chiral information
and a Suzuki cross coupling is used to attach the alkyl
chain to the salicylic acid nucleus.’? Furthermore, we
envisage two D-gluco — D-manno inversions to afford the
proper stereochemistry in the sugar portion of 1. This
strategy has the inherent advantage that both units of
the disaccharide can be traced back to the same glucose-
derived precursor. By choosing benzyl protecting groups
throughout this convergent synthesis, any scrambling of
the acetyl residues of caloporoside in the final deprotec-
tion step should be precluded.

Reaction of 13-tetradecenylmagnesium bromide with
(R)-propenoxide 4'% catalyzed by CuCl(COD) followed by
silylation of the resulting enantiomerically pure alcohol
5 cleanly affords alkene 6 (Scheme 3). Its hydroboration
with 9-H-9-BBN dimer and subsequent addition of NaOMe
leads to a borate complex which undergoes an efficient
cross-coupling reaction with aryl triflate 7 in the presence
of PACl,(dppf) (2.5 mol %) and KBr as a stabilizing
agent.!214 Treatment of 8 with the sodium salt of benzyl
alcohol readily cleaves the isopropylidene group and
affords the corresponding benzyl ester which is protected
at the phenolic OH with BnBr/K;COj3 to provide com-
pound 9. Desilylation of the latter leads to alcohol 10 in
excellent yield which is used as a first key building block
for the assembly of 1.

(11) (a) Tatsuta, K.; Yasuda, S. Tetrahedron Lett. 1996, 2453. (b)
Tatsuta, K.; Yasuda, S. J. Antibiot. 1998, 49, 713.

(12) Firstner, A.; Konetzki, 1. Tetrahedron 1996, 52, 15071,

(13) Now readily available according to Tokunaga, M.; Larrow, J.
F.; Kakiuchi, F.; Jacobsen, E. N. Science 1997, 277, 936.
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Scheme 32
' _*5(0 o)
0. OTt
RO, 7
A4
—— — e
fel
4 o, :
& A=H
6 R =SiMest-Bu [e]
[d]
—

Bno.

8 R = SiMest-Bu

10 ReH - 0l

4 fa] 13-tetradecenylmagnesium bromide, CuCHCOD) (10 mol
%), THF, —78 °C — rt, overnight, 86%; {b] TBDMSCI, imidazole,
DMF, rt, 94%; {cl ) [9-H-8-BBN]z (0.5 equiv), THF; (ii) NaOMe
(1 equiv), KBr (1.1 equiv), PACla(dppf (2.5 mol %), THF, reflux,
overnight, 86%; [d] () BnOH, NaH, DMF, 3 h, rt, 92%; (i) BnBr,
K;COs, DMF, 4 b, reflux, 93%; [e] TBAF, THF, rt, 89%.

Scheme 42
) OAc OR
Q (a} 0]
A :
A i
AcO Br /c&o
11 OFEt
12 R=Ac ’
13 R=8Bn j b
OBn
[e,d) B o}
- BnO
OH OH
14

4 [a] BugNBr, s-collidine, E+QH, 85%; [b] BnBr, KOH, THF, 81%;
[l 2 N HC), THF; (d] K,COs, MeOH, 1 h, rt, 87% over two steps.

Acetobromoglucese 11 is converted into 3,4,6-tri-O-
benzyl-D-glucopyrancse 14 in four conventional steps on
a multigram scale by closely following a literature
protocol.®s This compound serves as a common interme-
diate for both sugar units of caloporoside (Scheme 4).

The second building block was obtained from 14 by
simple acylation with chloroacetic acid anhydride and
subsequent displacement of the anomeric ester group
with HBr/HOAc. The crude glycosyl bromide 16 thus
obtained was used without further purification (Scheme
5).

€
\%

Firstner and Konetzki

Scheme 52
OBn OBn
fa] B o b Bnl (0]
14— "g — “Bn
RO OR

rlar
16 o

(o]

16 R =C(O)CH,CI

a [a] (CICHzC0);0, pyridine, —20 — 10 °C, 1.5 h, 85%; [b] HBr/
HOAc, CHCls, 0 °C —~ 1t, 3 h, 95%.

Scheme 62
BnO
14 ._La.lp ) 4 OH —E’]—b
BnQ” Yy
HO  OBn
17
OMe
OMe
8ng O {d]
BnO™ ™y
RO OBn
18 A=H .
19 R =tBuMexSi
BnO OR BnO OH
+
BnD : OH Bro OR
tBuMesSI0  OBn tBUMGgSIO OBn
20 21
BnQ R
Ll B0y OH
BuMesSI0  OBn O

22 (R = 3,4-dimethoxybenzyl)

4 fa] NaBH,, THE/Hz0, 0 °C —rt, 2 h, 96%; [b] 3,4-dimethoxy-
benzaldelryde, Hz80; cat.,, MS 3 A, CH.Cl;, 3.5 h, 84%; [cI
tBuMe,SiCl, imidazole, DMF, 15 h, rt, 21%; [d] BHs*THF, THF,
reflux, 2 h, 20 (62%) + 21 (32%); e} () Swern oxidation; (i)
NaCl10z, HSO3NHz, THF/H:0, rt, 10 min, 93%.

Reduction of 14 with NaBH, provides triol 17 which
is transformed into the dimethoxybenzylidene acetal 18
and then silylated as shown in Scheme 6. Subsequent
reductive cleavage of the acetal in 19 is best achieved
with BHy-THF,'® affording the desired primary alcohol
20 in 62% yield together with 32% of the regicisomeric
‘product 21; the latter can be readily separated by flash
chromatography. Reducing agents other than borane for
the cleavage of the acetal did not improve the isomeric

(14) Review: (a) Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457,
For applications of Suzuki reactions from our laboratory, see: (b)
Firstner, A.; Seidel, G. Terahedron 1995, 51, 11165, (¢) Fiirstner, A.;
Seidel, G.; Gabor, B.; Kopiske, C.; Kriger, C.; Mynott, R, Tetrahedron
1995, 51, 8875. (d) Firsiner, A.; Nikol , K. Liebigs Ann. 1996, 2107,

(15) (a) Fleming, B.; Bolker, H. 1. Can. J. Chem. 1974, 52, 888, (b)
See also: Tsurd, T.; Kamata, S. Tetrahedron Lett. 1985, 26, 5195,
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Total Synthesis of Caloporoside

ratio but rather compromised the yields. Swern oxida-
tion*¢ of 20 followed by exposure of the resulting crude
aldehyde to NaClO,/HSOsNH,' in aqueous THF provides
the properly protected gluconic acid 22 as the third
building block for the synthesis of 1 (Scheme 6).

Assembly, With building blocks 10, 18, and 22 in
hand, we tackled the assembly of the caloporoside
skeleton. Thus, by using the chloroenamine reagent 24
developed by Ghosez et al.,'® it was possible to convert
the glueonic acid 22 under strictly neutral conditions into
the corresponding acid chloride 23, which was im-
mediately trapped with alcohol 10. As it proved difficult
to separate the resulting ester 25 from traces of unre-
acted starting materials by flash chromatography, crude
25 was deprotected by oxidative cleavage of the dimethoxy-
benzyl group with DDQ in CH;Cl;.?* The purification of
the corresponding alcohol is readily achieved, leading to
pure 26 in 74% yield over three steps without any
racemization of the C-2 stereogenic center. Moreover, it
should be mentioned that the use of the 3,4-dimethoxy-
benzyl group was a key to success: while this group was
readily split off by DDQ, the corresponding 4-monometh-
oxyhenzyl ether could not be cleaved under these condi-
tions {(Scheme 7).

Treatment of alcohol 26 with trifluoromethanesulfonic
acid anhydride in pyridine/CH;Cl; affords the rather
unstable triflate 27 which readily reacts to the desired
D-mannonic acid ester 28 on addition of KOAc in DMF
(Scheme 7). Surprisingly though, we noticed a pro-
nounced effect of the temperature on this process: while
the intermolecular substitution proceeds cleanly at ambi-
ent temperature, an intramolecular reaction prevails at
0 °C leading to the formation of the tetrahydrofuran
derivative 30 via attack of the 5-OTBDMS ether rather
than external KOAc onto the triflate.?

The desilylation of mannonate 28 turned out to be
somewhat delicate: both the use of TBAF and of HE/
MeCN lead to the concomitant cleavage of the mannonic
acid ester, while pyridinium p-toluenesulfonate is totally
ineffective. The use of BFyEt;0 in CH;Cl;, however,
cleanly affords the desired alcohol 29 in 83% yield, which
is glycosylated under modified Koenigs-Knorr condi-
tions? with glucosyl bromide 16 using Ag* on silica/
alumina as the promotor (Scheme 8).22 Since the anchi-
meric assistance exerted by the chloroacetyl group directs
the glycosylation to the B-side, disaccharide 31 is obtained
in good yield and excellent selectivity; the chloroacetyl

(16) Review: Mancuso, A. J.; Swern, D. Synthesis 1981, 165.

(17) (&) Lindgren, B. O.; Nilsson, T. Acta Chem. Scand. 1973, 27,
888. (b) Colombo, L.; Gennari, C.. Santandrea, M.; Narisano, E.;
Scolastico, C. J. Chem. Soc., Perkin Trans. 1 1980, 136.

(18) (a) Devos, A.; Remion, J.; Frisque-Hesbain, A.-M.; Colens, A,;
Ghosez, L. JJ. Chemn. Soc., Chern. Comnmun. 1979, 1180, (b) Haveaux,
B.; Dekoker, A.; Rens, M.; Sidani, A. R.; Toye, J.; Ghosez, L. Org. Synth.
1980, 59, 26.

(19) For a review, see: Greene, T. W.; Wuts, P. G. M, Protective
Graups in Organic Synthesis, 2nd ed.; Wiley: New York, 1991,

{20) For a review on carbohydrate-derjved triflates, see: (a) Binkley,
R. W.; Ambrose, M. G. .J. Carbohydr. Chem, 1984, 3, 1, (b) See also:
Stang, P, J.; Hanak, M.; Subramanian, R. L. Synthesis 1982, 85. (c)
Carbohydrate-derived triflates are prone to ring contraction via
intramolecular substitution reactions, cft Binkley, R. W. J. Org. Chem.
1892, 57, 2353, (d) Wheatley, J. R.; Bichard, C. J. F.; Mantell, S. J.;
Son, J. C.; Hughes, D. J,; Fleet, G. W. J.; Brown, D. J. Chem. Soc.,
Chem, Commun. 1993, 1065 and references cited. :

(21) For reviews, see: (a) Paulsen, H. Angew. Chem. 1982, 94, 184;
Angew. Chem., Int. Ed. Engl. 1982, 21, 155. (b) Schmidt, R. R. In
Comprehensive Organic Synthesis; Trost, B, M., Fleming, L, Eds,;
Pergamon: Oxford, 1991; Vol. 6, p 33.
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Scheme 72
Cl
>. :NMaz Bn OoR
2 —2 B0y o
tBuMesSI0  OBn O
23
BnO OR

B nO/\E/%’o""’
tBuMe,SIO Bn O

25 R = CHoCgHa(OMe)s :] b
26 R=H

[e]

27 R=S0,CF;
BnOQ OAc
B0y O,
Bno RO ©0Bn O

28 A = tBuMe,Si

2 29 R=H o

2 [a] 10, DMAP, CH:Cl,. 0 °C — rt, 16 h; [b] DDQ, CH:Cl>/H0.
0 °C — rt, 3.5 h, 74% (over last three steps steps); [c] triflic
anhydride, CHzCla/pyridine, 0 °C, 15 min; [d] KOAc, DMF, rt, 1
h, 75%: {e] KOAc, DMF, 0 °C — rt, 30 (75%) + 28 (18%); Ifi
BF3-Etz0, CHzClz, 0 °C — rt, 1.5 h, 83%.

residue can then be selectively cleaved off with thiourea??
without affecting the resident 2-O-acetyl substituent on
the mannonate entity (31 — 32).

This sets the stage for the crucial -D-glucopyranoside
— -D-mannopyranoside inversion process: formation of
triflate 33 under standard conditions followed by treat-
ment with BwNOACc in toluene cleanly provides the
desired 2-O-acetyl-S-bD-mannopyranosyl-D-mannonic acid
ester 34 without any formation of the undesired gluco
isomer interfering, provided that the reaction is carried
out with ultrasonication (Scheme 8). In the NMR spec-
tra, the observed coupling constants J- 42 ~ 1 Hz and

(22) Van Boeckel, C. A. A.; Beetz, T,; Kock-van Dalen, A. C.; van
Bekkum, H. Recl. Trav. Chim. Pays-Bas 1987, 108, 596,

(23) For precedence, see i.a.. Naruto, M.; Ohno, K.; Naruse, N.;
Takeuchi, H. Tetrahedron Lett. 1979, 251.
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Scheme 82
Bni o OBn Q’LO
Bn o : 0
16 ‘e,
(a]
+ =" pgyo. O
2¢
BnO.
31 R =C(O)CHzCI ]
32 R=H
33 R = S0,CF3 tel
R - H
(8] (o)
[d]
——

34 R=Bn
1 R=H

el

= [a] Ag* on silica/alumina, MS 3 A, CHeClz, —5 °C, 45 min,
74%; [b] thiourea, NazCQsz, EtOH/CH:Cly, reflux, 4 h, 75%; [c]
triflic anhydride, pyridine, rt, 45 min, 78%; [d] BusNOAc, toluene,
ultrasound, 16 h, 95%; [¢] Ha (1 atm), Pd/C (5%), MeOH + HOAc
(1%), 22 h, 96%.

Jergr = 156.8 Hz confirm the g-D-/manno arrangement.?!
Although similar ultrasound-assisted D-gluco — D-manno
inversions using CsOAc have been recently described in
the literature,™* we would like to stress the fact that
BusNQAc¢ exhibits a far superior reactivity in this difficult
substitution reaction and ensures a much more efficient
product formation. Furthermore, it should be noted that
attempts to effect the inversion under thermal conditions
either failed to afford any 34 or led to rather complex
mixtures if the reactions were run under more forcing
conditions,

Hydrogenolysis of the eight benzyl protecting groups
in the fully protected mannoside 34 over Pd on charcoal
in MeOH/HOAc (1%) affords caloporeside 1 in near
quantitative yield and completes the first total synthesis
of this demanding target. Its spectroscopic and analytical
data are in full agreement with those reported in the
literature.?

While previous synthetic studies were able to devise
clegant and cfficient routes to the deacetylated analogue
2! and the monosaccharidic congener 3!1.12 of caloporo-
side, the synthesis outlined above is the first one to
address the problems posed by the acylation pattern of
this important target. The ultrasound-driven nucleo-
philic displacement of a 2-C-triflyl group by BusNOAc
installs the required f-D-mannosidic linkage and thereby
solves the regiochemical issues. We are presently explor-
ing the scope of this promising new approach to §-D-
mannopyranosides in more detail.?®

(24) For the assignment of the anomeric configuration via Jes,
see: Bock, K.; Pedersen, C. J. Chem. Soc., Perkin Trans. 21974, 203.

Fiirstner and Konetzki

Experimental Section

General. All reactions were carried out under Ar in
predried glassware using Schlenk techniques. The solvents
were dried by distillation over the drying agents indicated and
were stored and transferred under Ar; CH,Clz (P4O10). toluene
(Na/Ka), THF (magnesium/anthracene), DMF (Desmodur®,
Bayer AG; dibutyltin dilaurate), pyridine (KOH), EtOH (Mg),
MeOH (Mg). Flash chromatography: Merck silica gel (230~
400 mesh) using hexane/ethyl acetate in various proportions
as eluent. For the instrumentation used and the spectra
formats see ref. 25f. Mp: Gallenkamp apparatus (uncor-
rected). Elemental analyses: Dornis & Kolbe, Milheim.
Commercially available reagents (Aldrich, Fluka) were used
as received.

2-Benzyloxy-6-{[(16 R)- tert-butyldimethylsilyloxy}-
heptadecyllbenzoic Acid Benzyl Ester (9). Benzyl alcohol
(10 mL) was added to a suspension of NaH (0.51 g, 22.18 mmol)
in DMF (40 mlL) at 0 °C, and the mixture was stirred for 30
min while being warmed to ambient temperature. Dioxinone
8 (4.00 g, 7.31 mmol)!? was introduced and stirring was
continued for 3 h. The suspension was neutralized with
aqueous 1 N HCI, buffered with saturated aqueous NaHCOs
(50 mL), and extracted with Et2O0 (3 x 50 mL). The combined
organic layers were washed with water (50 mL) and dried over
Na;80,, and the solvents were removed in vacuo. Flash
chromatography (hexane/ethyl acetate 15:1 — 10:1) of the
residue yielded 2-hydroxy-6-{[(169-tert-butyldimethylsilyloxy]-
heptadecyl}benzoic acid benzyl ester as a colorless oil (4.01 g,
92%): [0]®p —4.9° (¢ 8.1, CHCly); IR 3035, 2926, 2854, 1661,
1608, 1449, 1250, 1209, 835, 774; 'H NMR (CDCls, 300 MHz)
6 7.34-7.45 (m, 5H), 7.25 (m, 1H), 6.82 (dd, /= 8.3, 1.2, 1H),
6.67 (dd, J=17.5, 1.2, 1H), 5.36 (s, 2H), 3.75 (m, 1H), 2.79 (m,
2H). 1.10 (d, .J = 6.1, 3H). 1.02—1.42 (br, 28H), 0.88 (s, 9H),
0.04 (s, 6H); *C NMR (CDCls, 756 MHz) 6 171.3, 164.3, 162.8,
134.9, 134.2, 129.0, 128.7, 128.7, 122.4, 115.6, 111.8, 68.6, 67.6,
39.8, 36.8, 32.4, 20.8, 29.7, 29.6, 29.6, 25.9, 25.8, 23.8, 18.6,
—4.4, —4.7; MS n/z (rel intensity) 539 (M — CHg*, 7), 521
(32), 477 (5), 447 (5), 431 (46), 221 (9), 207 (9), 195 (7), 181
(3), 159 (9), 91 (100), 75 (12); CarHeo04S1 (596.96) caled C 74.45,
H 10.13, found C 74.34, H 10.05. This compound (3.270 g,
5.48 mmol), KCO; (0.907 g, 6.56 mmol), and benzyl bromide
(780 pL, 6,57 mmol) were refluxed in DMF (30 mL) for 4 h.
Et;0 (150 mL) was added, and the mixture was successively
washed with water (50 mL) and saturated aqueous NaHCO;
(50 mL). After drying of the organic layers over NaS0, and
evaporation of the solvents, the residue was chromatographed
{(hexane/ethyl acetate 30:1 — 10:1), yielding compound 9 as a
colorless oil (3.505 g, 93%): [x]?’p ~3.8° (2.3, CHCly); IR 3033,
2926, 2854, 1732, 1583, 1268, 835, 774, 696; !H NMR (CDCls,
200 MHz) 6 7.24—7.42 (m, 10H), 7.21 (m, 1H), 6.79 (m, 2H),
5.33 (s, 2H), 5.07 (s, 2H), 3.75 (m, 1H), 2.52 (m, 2H), 1.27—~
1.54 (br, 28H), 1.11 (d. J= 6.0, 3H), 0.88 (s, 9H), 0.04 (s, 6H);
13C NMR (CDCl;, 50 MHz) 6 168.2, 155.4, 141.6, 138.1, 136.8,
135.7, 130.2, 128.6, 128.4, 128.2, 127.8, 127.1, 124.0, 121.8,
109.9, 70.4, 68.7, 66.9, 39.8, 33.5, 31.3, 29.7, 29.5, 20.4, 25.9,
25.8, 23.8, 18.2, —4.4, —4.7: MS m/z (rel intensity) 629 (M -
CsHol*, 2), 611 (4), 585 (4), 567 (9), 521 (6), 493 (4), 431 (4),
417 (16), 181 (23), 91 (100); C44Hes0,Si (687.09) calcd C 76.92,
H 9.68, found 76.85, H 9.58.

2-Benzyloxy-6-[(16 R)-hydroxyheptadecyljbenzoic Acid
Benzyl Ester (10). Compound 9 (3.500 g, 5.09 mmol) was
treated with TBAF (1.0 M in THF, 7.0 ml., 7.00 mmol) for 15
h at ambient temperature. Water (20 mL) was added and

(25) For recent syntheses of other bioactive targets from this
laboratory, see: (a) Firstner, A.; Weintritt, H. J. Am. Chem. Soc. 1988,
120, 2817. (b) Fiirstner, A.; Langemann, K. J. Am. Chem. Soc. 1997,
119, 9130. () Farstner, A.; Miiller, T. J. Org. Chem. 1998, 63, 424. (d)
Firstner, A.; Weintritt, H. J. Am. Chem. Soc. 1997, 119, 2944, (e)
Fiirstner, A.; Seidel, G. J. Org. Chem, 1997, 62, 2332. (f) Farstner, A.;
Langemann, K. Synthesis 1997, 792. (g) Firstner, A.; Kindler, N.
Tetrahedron Lert. 1998, 37, 7005. (h) Firstner, A.; Langemann, K. J.
Org. Chem. 1998, 61, 8746. (i) Firstner, A.; Ernst, A.; Krause, H,;
Ptock, A. Tetrahedron 1996, 52, 7329. (j) Furstner, A.; Weintritt, H.;
Hupperts, A. J. Org. Chem. 1995, 60, 6637.
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Total Synthesis of Deacetyl-caloporoside, A Novel Inhibitor of The GABAA
Receptor Ion Channel

Kuniaki Tatsuta®* and Shohel Yasuda

Graduate School of Science and Englneering, Waseda University, Ohkubo, Shinjuku-ku, Tokyo 169, Japan

Abstract : 'The total synthesis of deacetyl-caloporaside (1) which contains a f-D-
mannopyranoside unit has been accomplished by coupling of the disaccharide-like
segment derived from methyl o-D-mannopyranoside, with the hydroxyheptadecyl salicylic
acid segment. The blological activity of 1 has also been evaluated.

Copyright © 1996 Elsevier Science Ltd '

Deacetyl-caloporaside (1) is a novel fungal inhibitor of the binding of 33S-labelled t-
butylbicyclophosphorothionate (358-TBPS) to the GABA p/benzodiazepine chloride channe] receptor complex in
vitro.1) On the other hand, caloporoside (2) has been reported to inhibit phospholipase C.2) It would be
therefore important to examine the possibility that deacetyl-caloporoside (1) also shows a similar enzyme
inhibitory activity.

Herein, we report the first total synthesis of deacetyl-caloporoside (1) by coupling of a disaccharide-like
segment (8) with a hydroxyheptadecyl salicylic acid segment (18) as part of 2 ongoing program to clarify th
mode of action of enzyme inhibitors.3-5) -

The segment 8 was synthesized from methyl o~-D-mannopyranoside through a common intermediate 4.
Methy] ¢-D-mannopyranoside was O-benzylated (BnBr, NaH, DMF, 17h) and subsequently hydrolyzed [ag
0.5M H2504-AcOH (1 : 4), 100°C, 1.5h] to give the protected mannose 3 (71%, syrup), which reacted with 2-
naphthalenethiol (BF3-Et20, CH2CI2, 12h) to afford the 1-thio-mannoside 46) (85%, syrup). On the other
hand, NaBH4 reduction (MeOH, 22h) of 3 followed by selective silylation (TBDPSCI, imidazole, DMF, 1.5h)
gave the alcohol §6), In B-D-mannosylation of 5, & large number of methods7+8) including glycosyl donors
[phenyl-1-thio and (pyridine-2-yl)-1-thio-mannosides etc.] and solvents used were assayed; the selective
formation of f-mannopyranosides was in general difficult. The best result was realized by modification of the
conditions of Fraser-Reid?) using the bulky glycosyl donor 4 and acceptor 5 in EtOAc (NIS, 0.15M TfOH in
CH2Cl2, -40°C, 1.5h). This process gave, after de-O-silylation (TBAF, THF, 13h), the desired }-mannoside
65) as the major product [64%, syrup, [o]p -22° (¢ 0.9, CHC13) ] accompanied by the o-mannaside 75) {24%,
syrup, [@lp +28° (¢ 1.0, CHC13)]. The stereochemistry (B or & ) of the mannosides 6 and 7 was determined
by NMR studies, especially based on the coupling constants10) of Li(13CH) (157 and 168 Hz, respectively) in
13C NMR (CDC13). The structures of 6 and 7 were finally confirmed by the synthesis of 1. Oxidation of 6
with oxalyl chloride-DMSO (Et3N, CH2Cl12, -78° ~» 0°C, 0.5h) gave the aldehyde, which was then treated with
sodium chlorite (H2NSO3H, aq dioxane, 1h) to afford the corresponding carboxylic acid 86) [91%, syrup,

Tetrahedron Letters, Vol. 37, No. 14, pp. 2453-2456, 1956
Copyright © 1996 Elsevier Science Litd
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‘ [a],;, -29° (¢ 1. o. CHCI3), FAB-MS(m!z) 1077(M-H) 1 “The o-mannobide 7 was sxmilarly converted into the
carboxylic acid 95)[89% syrup, [a]D +8 7\L (¢ 1.0, CHCl3), FAB-MS(m/z) 10‘77(M-I—I)‘]

_ '_ other segment 18 was synthem X from the phosphomum salt|10, which was prepare from (R)-1,3-
butanegtiol in our laborataries.!1) The lttig reaction (DMSO-NaH, n-BuLi, THF, 1h)t1) £ 10 with the
aldehyde 1112) gave the bromu-olcfin 12, which was treated with PPh3 (MeCN, 80°C 25h) tq give the new
phosphbnium salt 136) (90%, syrup) T el ‘second Wittig reaction (DMSO-NaH, 1.5h) of 13 with the
hemiacdtal 1413) afforded a mixture of olef“ , which was submitted to cat y_uc reducuon (2, Pg-C, EOH) to
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On prefiminary biclogical assays, both products 1 and 21 were found to bxhibit a similar inhibitory activity
asamstthe . hlor] annel receptor complex in vi a‘(‘Icso
'60-‘40_(.1 ). and also against phosphougé‘ C isolated from rat brain (% 50 12 juM). Farther biological
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1: Deacetyl-caloporaside 2: Calaporaside
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SUPERINTENDENCIA DE INDUSTRIAY COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020

Bogota, D.C.,

Abogado: _

LUIS PATINO LEYVA

ASUNTO: Radicaciéon No. 03077712
Tramite o1
Evento 379
Actuacién i 430 }
Oficio S io 2
Folios 14 )

Como resultado del Examen de Fondo, realizado con fundamento en el articulo
45 de la Decision 486 de la Comision de la Comunidad Andina, se comunica:

Documentos estudiados:
Descripcion: Folios 35 a 58 como se radico inicialmente.

Reivindicaciones: Folios 59 a 61 como se radicé inicialmente.
Folios 136 a 137 como se fue modificado.

Prioridad.: DE 101 11 682.9 (09/03/2001)

Objeto de la Invencidn

Titulo de la invencion: “Derivados de caloporosido, procedimiento para
repararlos”

Problema Técnico Planteado: “Necesidad de nuevos compuestos
quimioterapéuticos capaces de alterar el ciclo celular al inhibir las quinasas
dependientes de ciclinas”

Solucion: “Proveer compuestos activos producidos por la cepa Gloeoporus
dichrous”

IPC: A61K 31/70; CO7H 13/06
Excepciones a la Patentabilidad (Arf 20 D 486 literal ¢)

Aunque los microorganismos se consideran una excepcion a la prohibicion de la
patentabilidad, esta excepcion es vélida siempre y cuando el microorganismo
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que se desea proteger no sea un simple aislamiento de la naturaleza sino que se
trata de un microorganismo mutante o que en general posea una caracteristica
funcional que lo diferencia de la forma natural del mismo.

Por lo tanto, la materia reclamada en la reivindicacion 12 que trata del
microorganismo Gloeporus dichrous, sin ninguna caracteristica funcional que
defina la cepa no se considera un material patentable.

Analisis de la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)
Claridad y concision:

La reivindicacion 8 dice:

“Procedimiento para la preparacién de un compuesto de férmula | o de una sal
de el fisiolégicamente tolerada de acuerdo con una o varias de las
reivindicaciones 1 a 7, caracterizado por que el microorganismo Gloeoporus
dichrous (Fr:Fr) Bres. ST001714, DSM 13784 o de una de sus variantes o
mutantes se fermentan bajo condiciones apropiadas, uno o varios derivados de
caloporésido se aislan y eventualmente ellos son convertidos en sales
fisiologicamente toleradas”, con respecto a la cual se anota lo siguiente:

v’ Existen problemas de redaccién, se da a entender que el proceso esta
caracterizado por que el microorganismo se fermenta, lo cual
técnicamente no es correcto.

v Presenta que la fermentaciéon ocurre “bajo condiciones apropiadas”, o que
no es objetivo y no define las condiciones particulares del procedimiento.

La reivindicacion 11 dice:

“Procedimiento para la preparacion de medicamentos de acuerdo con la
reivindicacién 11, caracterizado por que al menos un...” lo que demuestra una
falsa dependencia de si misma.

La reivindicaciéon 9 presenta el mismo inconveniente, ya que esta depende de si
misma.

Soporte en la descripcion:

La reivindicacién 1 define R1, R2, y R3 como hidrégeno o radicales acilo de 2 a
10 atomos de carbono, donde el acilo puede ser una cadena lineal, ramificada,
saturados, monoinsaturados o diinsaturados, y define a R4 como hidrégeno o —
C(O)}(CH2)nCOOH y a n como 7 y en la parte experimental solo se muestran
caloporésidos B, C, D, E y F. Se sugiere limitar el alcance de la definicion de los
radicales para la molécula.

La reivindicacién 8 no esta soportada en cuanto a las variantes y mutantes de la
cepa de Gloeoporus dichrous, por que sélo (folio 41, parrafo 2) presenta la forma
general en la cual se puede obtener un mutante de una cepa, pero no aporta
ejemplos o datos que prueben que la invencion ha sido desarrollada por una
cepa mutante.

Exp. 2003 07 7712
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Determinacién del Estado de la Técnica

E| Estado de la Técnica se determind con base en la fecha de presentacion 08-
03-2001 y se encontraron los siguientes documentos que anticipan el objeto de
esta solicitud:

Fecha de
item Documento Titulo Publicacién
J.0rg.Chem . ,
D1 1998 63.3072-3080 Total synthesis of Caloporoside 16.04.1998
Tetrahedron letters Vol Total Synthesis Of Deacetyl-
D4 37, No 14, pp 2453- Caloporoside, A Novel Inhibitor Of 1996
2456 The GABA A Receptor lon Channel

Analisis de Patentabilidad (Art 14 D486)
Nivel Inventivo (Art18 D486)

La reivindicacién 1 dice: “Un compuesto de formula | en la cual R1, R2 y R3
independientemente uno del otro son hidrégeno

o radicales acilo que tienen 2-10 &tomos de O/’\/\/\N\/W\/QORI
carbono; y R4 es  hidrogeno o — "o

C(O)(CH2),COOH, en donde nes 1 a 7; con la = ﬁ;&

excepcion de que R1, R2, R3 y R4 no son todos e
H; y sus sales fisiol6gicamente toleradas.”

D1 ensefia el compuesto caloporésido como un
inhibidor potente y selectivo de la actividad de
fosfolipasa C y su analogo deacilado (pagina
3073, figura 2); asi como también una ruta
sintética que incluye la proteccion de ciertos
sitios de la molécula con grupos como OAc en
la posicion de R3 segln la presente solicitud
(pagina 3073, columna 2, figura a la derecha).
D1 también presenta que el caloporésido es un producto de el microorganismo
Caloporous dichrous,

El compuesto de la presente solicitud se diferencia de D1 en que R1, R2, R3y
R4 no son todos H y que la manosa no posee grupos sustituyentes en D1.

El Efecto Técnico que logra la diferencia es la actividad inhibitoria especifica
sobre CDK-4,

E! Problema Técnico Objetivo de esta solicitud es la necesidad de proveer
compuestos alternativos para inhibir CDK-4

D4 describe la obtencién del andlogo deacetilado del caloporésido el cual posee
actividad inhibitoria del calopordsido sobre la fosfolipasa C (pagina 2453, parrafo
1) y las formas de proteger la manosa y el resto de la molécula por medio de un
grupo bencilo (pagina 2454 y 2455).

Para el experto, D4 sugiere grupos sustituyentes sobre el azicar de la molécula
lo cual sugeria al experto a incorporar sustituyentes en dicha posicién en los
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compuestos caloporésidos ya revelados por el estado del arte como D1, para
llegar a los compuestos mostrados por la presente solicitud.

Se concluye que la materia reclamada en la reivindicacién 1 y sus dependientes
carecen de nivel inventivo.

Conclusion

Los requisitos de Patentabilidad de la presente Solicitud se encuentran afectados
asi:

Reivindicaciones Requisito que
Documento afectadas afecta
J.Org.Chem R oo .
D1 1998.63 3072-3080 1-7, 11 Nivel inventivo
Tetrahedron letters Vol 37, No . i .
D4 14, pp 2453-2456 1-7, 11 Nivel inventivo

Respuesta a los argumentos del solicitante:

El Sefior solicitante argumenta que en relacién a la formula | de la presente
invencion, los grupos R1 a R4 no pueden representar H y D2 solo menciona
derivados de caloporésido en donde R1-R4 son H, por lo que no destruye la
novedad de los derivados de caloporésido ensefiados por la presente invencion.

A este respecto, este despacho reconoce que los compuestos
presentados por D2, corresponden a deacetilcaloporésido o calopordsido,
que no corresponden a los mismos compuestos reclamados por la
presente solicitud.

El Sefior solicitante menciona que no tiene en cuenta D1 ni D3 para realizar la
evaluacién de nivel inventivo dadas las fechas de publicacion y la dificil
consecucion de las mismas anterioridades. Afirma que Faenza. Et al. J, Biol.
Chem 2000, 275, 30520-30524 muestra: que la inhibicion de fosfolipasa C
influencia la proliferacién celular, que con un aumento en la expresion de
fosfolipasa C hay un incremento de CDK4, pero no que CDK4 sea inhibida por
caloporésido y ni que existe un efecto antiproliferativo resultante de la inhibicion
de CDK4 mencionada por dicha referencia.

A lo anterior, se aclara que en el concepto técnico 569 se identificé a D1
como J.0rg.Chem.1998, 63, 3072, cuya publicacién fue hecha en Abril 16
de 1998. Se acepta que D3 no sea tenida en cuenta para el analisis.

Se anota que en el estado del arfe estos compuestos hablan sido
reconocidos por ser inhibidores fuertes y selectivos de fosfolipasa C (Total
synthesis of deacetylcaloporoside, A novel Inhibitor of the —gaba Receptor
lon Channel, pagina 1, parrafo 1), esto junto con lo sugerido por Faenza,

cuando dice que la inhibicién de la enzima fosfolipasa C altera el ciclo
celular, motivaria al experto a pensar que el caloporésido y sus derivados
tienen una actividad inhibitoria de enzimas que tienen accién sobre el ciclo
celular, resultando en una accién citotdxica.

Exp. 2003 07 7712
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En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
60 dias contados a partir de la fecha de notificacion de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio copforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo pfimero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA/CESPEDES DE VERGEL
Directora de Nueyas Creaciones

El anterior requerimiento fue notificado por fijacién en lista, de fecha

o rEB. 20y,
CONCEPTO TECNICO EXAMINADOR TECNICO
NUMERO: 2959 C6digo:202092
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